Introduction
Endocytosis appears to be one of the major activities of the uterine epithelium of rats and mice before implantation and is under the control of ovarian hormones (Vokaer, 1952; Enders & Nelson, 1973; Parr & Parr, 1974 , 1977  Leroy, Van Hoeck & Bogaert, 1976) . Markers, such as ferritin, injected into the uterine lumen are taken up by the cells into 0-5-3-0 µ endocytotic or pinopodial vacuoles and into 0-1 µ coated pinocytotic vesicles. Both types of ferritincontaining vesicles are then channelled into lysosomes. Endocytosis occurs on Days 4-6 of pregnancy, with a distinct peak of activity on Day 5 when blastocysts are present in the uterine lumen (Parr & Parr, 1978) . The biological role of endocytosis in the preimplantation period remains unknown, although many functions have been suggested (Enders & Nelson, 1973; Parr & Parr, 1974; Leroy et al, 1976) .
Although there is active endocytosis at the apical surface of epithelial cells during the preimplantation period, little is known about pinocytotic activity at non-apical surfaces. Horseradish peroxidase injected intravenously into immature rats treated with oestradiol-17ß was located in pinocytotic vesicles in the basal and lateral membranes, in cisternae of the endoplasmic reticulum and in apical vesicles (Anderson, Kang & De Sombre, 1975) . Anderson et al (1975) suggested that the tracer could be transported into the lumen by an intracellular route. In ovariectomized rats treated with progesterone, Ljungkvist (1971) Graham & Karnovsky (1966) . Uterine sections from control and peroxidase-injected rats were also incubated in medium without hydrogen peroxide. The sections were washed, post-fixed and prepared for electron microscopy as described above. Thin sections were studied unstained or lightly stained.
Results
Rat uterine epithelial cells during early pregnancy exhibited coated and non-coated invaginations in the lateral and basal membranes (PI. 1, Fig. 1 ; PI. 2, Fig. 4 ). The average number of basal pits or invaginations per cell was highest on Days 5 and 6 (Table 1 ). This increase was not caused by an increase in the width of the cells because measurements of the mean (±s.d.) length of the basal membranes on Days 4, 5 and 7 (7-9±2-7, 7-1 ±3-7 and 6-8 ± 2-7 µ , respectively) showed no statistically significant differences. (Parr and Parr, 1978) , whereas pinocytotic vesicles formed at the basal and lateral membranes were observed in the present study to move across the cell towards the luminal surface, where they may fuse with the apical cell membrane to release their contents into the uterine lumen by exocytosis. The latter observation suggests that there is intracellular transepithelial movement of materials from the blood and/or stroma into the uterine lumen. Since the direct passage of macromolecules between the intercellular spaces and the uterine lumen is blocked by the zonula occludens, or tight junction (Anderson et al, 1975) , the intracellular pathway may account for the presence of macromolecules, such as plasma proteins, in the uterine fluid (Surani, 1977) . One such protein is immunoglobulin G (IgG). Fluorescent-antibody labelling has localized IgG in the uterine stroma, along the basement membrane of the epithelial cells and in the luminal fluid (Tourville, Ogra, Lippes & Tornasi, 1970; Symons & Herbert, 1971 ). The mechanism of transfer from the stroma into the uterine lumen has not been elucidated. Symons & Herbert (1971) reported that anti-IgG fluorescence was localized between epithelial cells but was absent from intracellular sites, and they inferred that IgG was transferred into the luminal fluids by an intercellular route. It is difficult to reconcile this suggestion with the known barrier function of the tight junction. There is also immunohistochemical evidence that immunoglobulin A (IgA) is transferred across the uterine epithelium into the luminal fluid. Secretory IgA has been localized in the uterine stroma, intercellular spaces of the epithelium, along the basement membrane, in the apical regions of the epithelial cells and in the uterine lumen in man (Kelly & Fox, 1979) , mouse (Bernard, Ripoche & Bennett, 1977) and mare (Kenney & Khaleel, 1975) . Secretory component was also located in the IgA-containing epithelial cells (Poger & Lamm, 1974) . Uterine secretory IgA may be derived from serum polymeric IgA (Tornasi & Bienenstock, 1968; Kelly & Fox, 1979) or endocervix (Rebello, Green & Fox, 1975 (Tornasi & Bienenstock, 1968; Brandtzaeg & Baklien, 1977) . Evidence obtained using immunoperoxidase labelling suggested that secretory component formed part of the basal and lateral membrane surfaces of the intestinal epithelial cells (Brown, Isobe & Nakane, 1975; Huang, Fogh & Hong, 1976) and could therefore be a membrane receptor for IgA, facilitating its transport across the epithelium (Brandtzaeg & Baklien, 1977) . Several other systems for receptor-mediated endocytosis of proteins have been described (Goldstein, Anderson & Brown, 1979 (Schlamowitz, 1976) . Extracellular proteins may also be transported non-selectively in non-coated pinocyflbtic vesicles (Silverstein, Steinman & Cohn, 1977) . The pinocytotic activity at the lateral and basal surfaces of uterine epithelial cells on Days 5 and 6 involves both coated and non-coated vesicles, and may account for both specific and non-specific transport of macromolecules into the lumen. The transported macromolecules may be required for endometrial sterility (Kelly & Fox, 1979) , protection of the blastocyst against immunological rejection (Bernard et al, 1977) , or blastocyst implantation and development (Gwatkin, 1969; Fishel & Surani, 1978) .
